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DETAILED ACTION 



Introduction 

1. Claims 1 and 3-18 of U.S. Application 10/643,343, originally filed on 8/19/2003, 
have been presented for examination. 

2. Claims 17-18 are new. Claim 2 has been cancelled. 

Drawings 

3. Figure 6A is objected to for lack of legibility. Formal drawings will be required 
when the application is allowed. 



Claim Rejections - 35 USC § 101 

4. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

5. Claims 1 and 3-18 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. 

6. The Examiner respectfully submits that under current PTO practice, the claimed 
invention does not recite either a useful or a tangible result. 

7. The fundamental test for patent eligibility is to determine whether the claimed 
invention produces a "useful, concrete and tangible result." See State Street 
Bank & Trust Co. v. Signature Financial Group Inc. . 149 F. 3d 1368, 47 USPQ2d 
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1596 (Fed. Cir. 1998) and AT&T Corp. v. Excel Communications. Inc. . 172 F.3d 
1352, 50 USPQ2d 1447 (Fed. Cir. 1999). In these decisions, the court found that 
the claimed invention as a whole must accomplish a practical application. That is, 
it must produce a "useful, concrete and tangible result ." 

8. See State Street . 149 F.3d at 1373-74, 47 USPQ2d at 1601-02. ("[T]he 
transformation of data, representing discrete dollar amounts, by a machine 
through a series of mathematical calculations into a final share price, constitutes 
a practical application of a mathematical algorithm, formula, or calculation, 
because it produces 'a useful, concrete and tangible result' - a final share price 
momentarily fixed for recording and reporting purposes and even accepted and 
relied upon by regulatory authorities and in subsequent trades"). 

9. See also AT&T . 172 F.3d at 1358, 50 USPQ2d at 1452 (Claims drawn to a long- 
distance telephone billing process containing mathematical algorithms were held 
patentable subject matter because the process used the algorithm to produce a 
useful, concrete, tangible result - a primary inter-exchange carrier ("PIC") 
indicator - without preempting other uses of the mathematical principle). 

10. The Examiner respectfully submits that the claimed invention does not recite a 
concrete, useful, tangible result. 

Claim Rejections - 35 USC § 102 

1 1 .The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

12. The prior art used for these rejections is as follows: 

a. Jones et al., U.S. PG-PUB 2003/0182093. ("Jones"). 

13. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

14. Claims 1 and 3-18 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Jones. 

15. The applied reference has a common assignee, and common inventors with the 
instant application. Based upon the earlier effective U.S. filing date of the 
reference, it constitutes prior art under 35 U.S.C. 102(e). This rejection under 35 
U.S.C. 102(e) might be overcome either by a showing under 37 CFR 1.132 that 
any invention disclosed but not claimed in the reference was derived from the 
inventor of this application and is thus not the invention "by another," or by an 
appropriate showing under 37 CFR 1.131. 

16. In regards to Claim 1 , Jones teaches the following limitations: 

1. (Currently amended) A computer implemented method of generating a model 
of a random field which has directionally varying continuity, comprising: 

a) specifying a tentative model of a subsurface region of interest for said random 
field; 

b) identifying connected strings of nodes within said tentative model, wherein a a 
grid of azimuths is used to identify said connected strings of nodes: 

c) performing a spectral simulation on each of said connected strings of nodes; 

d) updating said tentative model with data values resulting from said spectral 
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simulations. 

(See Jones, especially: Figs.3 and 4, and paragraphs [0032] to [0044]) 

Jones expressly teaches that the 3D model is "azimuthally controlled for the 
feature of interest" (see paragraphs [0025] and [0028]-[0029]). Moreover, it is 
inherent that in an XYZ coordinate system where the three axes are orthogonal, 
if one axis is "azimuthally controlled", the others must also be adjusted on an 
azimuth to their original positions in order to preserve orthogonality between the 
three axes. 

17. In regards to Claim 3, Jones teaches the following limitations: 

3. (Currently amended) The method of claim 1, wherein said tentative model is 
subdivided into layers, and steps b), c) and d) are performed on a layer-by-layer 
basis. 

(See Jones, especially: Figs.3 and 4, and paragraphs [0032] to [0044]) 

18. In regards to Claim 4, Jones teaches the following limitations: 

4. (Currently amended) The method of claim 1, wherein for each of said 
connected strings of nodes said spectral simulation comprises: 

a) determining a phase spectrum from a Fourier transform of each of said 
connected strings of nodes: 

b) specifying an amplitude spectrum which represents the maximum-desired 
spatial continuity for each of said connected strings of nodes; and 

c) inverse Fourier transforming said phase spectrum and said amplitude 
spectrum to determine updated data values for said nodes in each of said 
connected strings of nodes . 

(See Jones, especially: Fig.3 Items 310, 312, and 314; and Fig.4, Items 412, 
414, and 416; and paragraphs [0032] to [0044]. See also paragraphs [0009] and 
[0010].) 

19. In regards to Claim 5, Jones teaches the following limitations: 

5. (Currently amended) The method of claim 4, wherein one or more of each of 
said connected strings of nodes is s padded with additional data values prior to 
calculation of the Fourier transform of each of said connected strings of nodes . 

(See Jones, especially: Fig.3 Items 310, 312, and 314; and Fig.4, Items 412, 
414, and 416; and paragraphs [0032] to [0044]. See also paragraphs [0009] and 
[0010].) 
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20. In regards to Claim 6, Jones teaches the following limitations: 

6. (Currently amended) A computer implemented method of generating a model 
of a random field which has directionally varying continuity, comprising: 

a) specifying a tentative model of a subsurface region of interest for said random 
field having one or more layers: 

b) for each of said layers in said tentative model . 

[i] specifying a grid of azimuths for nodes in said tentative model; 

[ii] using said grid to identify connected strings of nodes within said 
tentative model; 

[Hi] performing a spectral simulation on each of said connected strings of 
nodes, each spectral simulation involving a determination of a phase 
spectrum from a Fourier transform of each of said connected strings of 
nodes, a specification of an amplitude spectrum which represents the 
maximum-desired spatial continuity for each of said connected strings of 
nodes; and the inverse Fourier transform of said phase spectrum and 
said amplitude spectrum to determine updated data values for said nodes 
in each of said connected strings of nodes; and 
[iv] updating said tentative model with data values resulting from said 
spectral simulations. 

(See Jones, especially: Fig.3 Items 310, 312, and 314; and Fig.4, Items 412, 
414, and 416; and paragraphs [0032] to [0044]. See also paragraphs [0009] and 
[0010].) 

21. In regards to Claim 7, Jones teaches the following limitations: 

7. (Currently amended) The method of claim 6, wherein one or more of each of 
said connected strings of nodes is padded with additional data values prior to 
calculation of the Fourier transform of said one or more of each of said 
connected strings of nodes . 

(See Jones, especially: Fig.3 Items 310, 312, and 314; and Fig.4, Items 412, 
414, and 416; and paragraphs [0032] to [0044]. See also paragraphs [0009] and 
[0010].) 

22. In regards to Claim 8, Jones teaches the following limitations: 

8. (Currently amended) The method of claim 1, wherein neighboring nodes to 
each said node in each of said connected strings of nodes are identified and 
further wherein said spectral simulation is multidimensional. 
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(See Jones, especially: Fig.3 Items 310, 312, and 314; and Fig.4, Items 412, 
414, and 416; and paragraphs [0032] to [0044]. See also paragraphs [0009] and 
[0010].) 

23. In regards to Claim 9, Jones teaches the following limitations: 

9. (Currently amended) The method of claim 6, wherein neighboring nodes to 
each said node in each of said connected strings of nodes are identified and 
wherein said spectral simulation is two-dimensional. 

(See Jones, especially: Fig.3 Items 310, 312, and 314; and Fig.4, Items 412, 
414, and 416; and paragraphs [0032] to [0044]. See also paragraphs [0009] and 
[0010].) 

24. In regards to Claim 10, Jones teaches the following limitations: 

10. (Currently amended) The method of claim 1, wherein said tentative model is 
specified from a spectral simulation comprising: 

a) determination of a phase spectrum from a Fourier transform of a first estimate 
of said tentative model; 

b) specification of an amplitude spectrum for said tentative model; and 

c) inverse Fourier transforming said phase spectrum and said amplitude 
spectrum to determine said tentative model. 

(See Jones, especially: Jones, Fig.3 Items 310, 312, and 314; and Fig.4, Items 
412, 414, and 416; and paragraphs [0032] to [0044]. See also paragraphs [0009] 
and [0010].) 

25. In regards to Claim 1 1 , Jones teaches the following limitations: 

11. (Currently amended) The method of claim 10, where said amplitude spectrum 
characterizes a short-range continuity desired in said tentative model. 

(See Jones, especially: Jones, Fig.3 Items 310, 312, and 314; and Fig.4, Items 
412, 414, and 416; and paragraphs [0032] to [0044]. See also paragraphs [0009] 
and [0010].) 

26. In regards to Claim 12, Jones teaches the following limitations: 



12. The method of claim 10, where said spectral simulation is applied on a 
layer-by-layer basis to each of one or more layers of said tentative model. 



Application/Control Number: 10/643,343 



Page 8 



Art Unit: 2123 

(See Jones, especially: Fig.3 Items 310, 312, and 314; and Fig.4, Items 412, 
414, and 416; and paragraphs [0032] to [0044]. See also paragraphs [0009] and 
[0010].) 

27. In regards to Claim 13, Jones teaches the following limitations: 

13. The method of claim 10, where said tentative model is specified from a 
three-dimensional spectral simulation. 

(See Jones, especially: Fig.3 Items 310, 312, and 314; and Fig.4, Items 412, 
414, and 416; and paragraphs [0032] to [0044]. See also paragraphs [0009] and 
[0010].) 

28. In regards to Claim 14, Jones teaches the following limitations: 

14. (Currently amended) The method of claim 13, wherein said identified 
connected strings of nodes are used to identify curtains of connected nodes, and 
two-dimension spectral simulation is applied to each of said curtains. 

(See Jones, especially: Fig.3 Items 310, 312, and 314; and Fig.4, Items 412, 
414, and 416; and paragraphs [0032] to [0044]. See also paragraphs [0009] and 
[0010].) 

29. In regards to Claim 15, Jones teaches the following limitations: 

15. The method of claim 1, wherein a grid of dips is used to identify said 
strings of connected nodes. 

(See Jones, especially: Fig.3 Items 310, 312, and 314; and Fig.4, Items 412, 
414, and 416; and paragraphs [0032] to [0044]. See also paragraphs [0009] and 
[0010].) 

30. In regards to Claim 16, Jones teaches the following limitations: 

16. (Currently amended) The method of claim 1, wherein a combined grid of dips 
and azimuths are used in three-dimensions to identify said connected strings of 
nodes. 

(See Jones, especially: Fig.3 Items 310, 312, and 314; and Fig.4, Items 412, 
414, and 416; and paragraphs [0032] to [0044]. See also paragraphs [0009] and 
[0010].) 

31 . In regards to Claim 1 7, Jones teaches the following limitations: 
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17. (New) The method of claim 1, wherein said grid of azimuths corresponds to 
blocks in said tentative model. 

(See Jones, especially: Fig.2; and paragraphs [0025] to [0029].) 
32. In regards to Claim 18, Jones teaches the following limitations: 

18. (New) The method of claim 1, wherein said identifying connected strings of 
nodes within said tentative model is repeated until each node within the tentative 
model is associated with one of the connected strings of nodes. 

(See Jones, especially: Fig.2; and paragraphs [0025] to [0029].) 



Response to Arguments 

Re: Claim Rejections - 35 USC § 101 

33. Applicants' response to the 35 USC § 101 rejections (see pp.6-7 of the 
amendment filed on 12/18/2006) are not persuasive. 

34. The claims are directed to methods and apparatuses for "generating a model of a 
random field." The examiner is applying the broadest reasonable interpretation 
of the term "field", which can refer not only to terrain, but also to magnetic fields, 
gravitational fields, electric fields, etc. 

35. This claimed subject matter lacks a practical application of a judicial exception 
(law of nature, abstract idea, naturally occurring article/phenomenon) since it fails 
to produce a useful, concrete and tangible result as required in State Street Bank 
& Trust Co. v. Signature Financial Group Inc. . 149 F. 3d 1368, 1373-74 (Fed. Cir. 
1 998) and AT&T Corp. v. Excel Communications. Inc. . 1 72 F.3d 1 352, 50 
USPQ2d 1447 (Fed. Cir. 1999). 
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36. The test for practical application as applied by the examiner involves the 
determination of the following factors: 

a. " Useful " - According to MPEP § 2106 (IV)(C)(2)(2)(a), the USPTO's 
official interpretation of the utility requirement provides that the utility of an 
invention has to be (i) specific, (ii) substantial and (iii) credible. MPEP § 
2107 and In re Fisher . 421 F.3d at 1372 (citing the Utility Guidelines with 
approval for interpretation of "specific" and "substantial"). In addition, when 
the examiner has reason to believe that the claim is not for a practical 
application that produces a useful result, the claim should be rejected, 
thus requiring the applicant to distinguish the claim from the three 35 
U.S.C. 101 judicial exceptions to patentable subject matter by specifically 
reciting in the claim the practical application. 

b. " Tangible " - Applying In re Warmerdam . 33 F.3d 1354 (Fed. Cir. 1994), 
the examiner will determine whether there is simply a mathematical 
construct claimed, such as a disembodied data structure and method of 
making it. If so, the claim involves no more than a manipulation of an 

. abstract idea and therefore, is nonstatutory under 35 U.S.C. § 101. In 
addition, According to MPEP § 2106 (IV)(C)(3), a claim that recites a 
computer that solely calculates a mathematical formula, or a computer 
disk that solely stores a mathematical formula, is not directed to the type 
of subject matter eligible for patent protection. Gottschalk v. Benson . 409 
U.S. 63 (1972). 
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c. " Concrete " - According to MPEP § 2106 (IV)(C)(2)(2)(a), a claimed 
process must have a result that can be substantially repeatable, or the 
process must substantially produce the same result again. In re Swartz . 
232 F.3d 862, 864 (Fed. Cir. 2000) (finding that an asserted result 
produced by the claimed invention is "irreproducible" claim should be 
rejected under section 101). The opposite of "concrete" is unrepeatable or 
unpredictable. An appropriate rejection under 35 U.S.C. § 101 should be 
. accompanied by a lack of enablement rejection, because the invention 
cannot operate as intended without undue experimentation. 
37. The claimed subject matter does not produce a useful or tangible result: 

a. A "Useful" result is missing because the claimed subject matter fails to 
sufficiently reflect at least one practical utility set forth in the descriptive 
portion of the specification. More specifically, while the described practical 
utility is directed to simulating the performance of petroleum reservoirs 
(see paragraphs [0003] and [0004]), the claimed subject matter relates 
ONLY to generating a "model of a random field", which when given the 
broadest reasonable interpretation does not have a specific practical 
utility. 

b. A "Tangible" result is missing because the claimed subject matter fails to 
produce a result that is limited to having real world value rather than a 
result that may be interpreted to be abstract, such as a thought, a 
computation, or manipulated data. More specifically, the claimed subject 
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matter provides for "updating [a] tentative model." This produced result 
remains in the abstract and, thus, fails to achieve the required status of 
having real world value. 

Re: Claim Rejections - 35 USC § 102 - Jones Reference 

38. Examiner respectfully disagrees with Applicants' characterization of the Jones 

reference (see pp.7-8 of the amendment filed 12/18/2006) that it "fails to 

disclose" the claimed features of: 

"identifying connected strings of nodes within said tentative model, 
wherein a grid of azimuths is used to identify said connected strings of 
nodes" as recited in claim 1 ; 

"specifying a grid of azimuths for nodes in said tentative model" as recited 
in claim 6; 

"using said grid to identify connected strings of nodes within said tentative 
model" as recited in claim 6. 

39. Contrary to Applicants' arguments, Jones expressly teaches that the 3D model is 
"azimuthally controlled for the feature of interest" (see paragraphs [0025] and 
[0028]-[0029]). Moreover, it is inherent that in an XYZ coordinate system where 
the three axes are orthogonal, if one axis is "azimuthally controlled", the others 
must also be adjusted on an azimuth to their original positions in order to 
preserve orthogonality between the three axes. 

40. Moreover, Applicants' arguments, Jones expressly identifies connected nodes in 
the model from the grid of azimuths in Figure 2. In addition, the thalweg in Fig.2 
is located in a grid defined by azimuths. 
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Re: Claim Rejections - 35 USC §102- Calvert Reference 

41. Examiner agrees with Applicants' characterization of the Calvert reference (see 
pp.8-9 of the amendment filed 12/18/2006) that it fails to disclose the use of a 
grid of azimuths. The rejections based on Calvert have been withdrawn. 

f?e: Claim Rejections - 35 USC §103- Calvert & Partvka 

42. Examiner agrees with Applicants' characterization of the Calvert reference (see 
pp.8-9 of the amendment filed 12/18/2006) that it fails to disclose the use of 
azimuths. The rejections based on Calvert have been withdrawn. 

43. Examiner also agrees with Applicants' characterization of the Partvka reference 
(see p.1 1 of the amendment filed 12/18/2006) that it does not teach the use of 
azimths. The Partvka reference teaches the use of "an angle of incidence for 
each set of Fourier transform spectral values" (see col.27, lines 38-60, and 
Figs.13A and 13B), however, this angle is used in mathematical equations (see 
col.28, lines 1-10) rather than for constructing a grid. 

44. The rejections based on Calvert in view of Partyka have been withdrawn. 

Conclusion 

45. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 
37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Correspondence Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Ayal I. Sharon whose telephone number is 
(571) 272-3714. The examiner can normally be reached on Monday through 
Thursday, and the first Friday of a bi-week, 8:30 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Paul Rodriguez can be reached at (571) 272-3753. 

Any response to this office action should be faxed to (571 ) 273-8300, or 
mailed to: 
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USPTO 

P.O. Box 1450 

Alexandria, VA 22313-1450 

or hand carried to: 

USPTO 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the Tech Center 2100 Receptionist, whose 
telephone number is (571) 272-2100. 



Ayal I. Sharon 
Art Unit 2123 
February 28, 2007 




TECHNOLOGY CENTER 21 GO 



